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Abstract
Background: A community-based public health program to provide a dental home for women covered by the
Oregon Health Plan (Medicaid) in Klamath County, Oregon USA was instituted with the long-term goal to promote
preventive oral care for both mothers and their new infants provided by dental managed care companies.
Methods: As part of the evaluation of the program, children in Klamath and comparable non-program counties
were examined in their 2
nd year of life to begin to determine if benefits accrued to the offspring of the mothers in
Klamath County.
Results: Eighty-five and 58.9% of the children were caries free in the Klamath and comparison county samples,
respectively (RR = 1.48, 95% CI 1.13, 1.93). The mean (SD) number of teeth with any decay was .75 (2.5) in the test
population and 1.6 (2.5) in the comparison population (t = 2.08, p = .04).
Conclusions: The assessment showed that children of mothers in the Klamath County program were about one
and a half times more likely to be caries free than children in the comparison counties. Additional controlled
studies are being undertaken.
Background
Healthy People 2010 established objectives to reduce
disparities among preschool children in the United
States (US) [1]. However, programs aimed at reducing
disparities focusing solely on children may fail to iden-
tify solutions that enhance access or improve oral
health. An alternative is to focus on the association
between mother and child. When low-income pregnant
women and mothers with infants have regular dental
visits, both mother and child should experience benefits
[2]. Low-income children whose mothers have a regular
source of dental care are more likely to have dental vis-
its [3] and be healthier than children of mothers who do
not have a regular source of dental care [4]. Benefits are
derived for the child because of anticipatory guidance
[5,6] and by preventing the transmission of infectious
oral bacteria from mother to child [7].
Medicaid is a federal-state p r o g r a mt h a te n t i t l e sl o w -
income pregnant women and their offspring dental
treatment. States contract with for profit dental mana-
ged care companies to provide care or buy services from
individual private dentists. Access is poor, largely
because the number of dentists available to care for this
population is inadequate.
A community-based public health program providing
a dental home for women covered by the Oregon
Health Plan (Medicaid) in Klamath County, Oregon
USA was instituted, with the long-term goal to promote
preventive oral care for both mothers and their new
infants. Pregnant women received home visits or
attended counseling sessions at the Women, Infant, and
Children (WIC) program of the county health depart-
ment, and were assigned a dental home under a dental
managed care program. As a result of the program
55.8% of eligible pregnant women received care, a rate
far exceeding the rate for poor women in other counties
and even the state as a whole [8].
As part of the continuing assessment of the program,
children in Klamath and comparable non-program
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fits accrued to the offspring of the mothers in Klamath
County.
Methods
Setting
The setting was Klamath County in rural southeast Ore-
gon USA [8,9]. The population in 2008 was 66,425 and
growth 2000 to 2008 was 4.2%. The county in 2008 was
82.7% white but not of Hispanic or Latino origin, 9.2%
Hispanic, 4.1% American Indian or Alaska Native, 1.0%
Asian, 0.8% black, 0.2% Pacific Islander and 2% other or
mixed races. There was no artificial fluoridation and lit-
tle naturally occurring fluoride. Over half (432, 51.6%)
of the 836 births in Klamath County in 2007 were to
low-income women covered by the Oregon Health Plan
(OHP), the Medicaid program.
Participants
Two groups of children were examined. The first group
consisted of a sample of offspring of mothers in Kla-
math County who were eligible for the counseling pro-
gram and received dental care during pregnancy or
within two months of delivery. The children of 235
mothers were invited for examinations in random order
and 113 (48%) were recalled and examined. The primary
reason for non-participation was that the program was
unable to contact the mother after multiple attempts.
The comparison group consisted of 56 children in
Deschutes, Crook and Jefferson counties. The children
were selected from a list of all children between 24 and
35 months of age enrolled with OHP and eligible for
care by the dental care organization Advantage Dental
Services, LLC. The universe of eligible children was
identified and the parents contacted by telephone. In
Deschutes County there were 70 children identified: 30
(42.8%) were examined. In Jefferson County there were
37 children eligible: 16 (43.2%) participated. In Crook
County there were 22 eligible children: 10 (45.4%) parti-
cipated. All three counties are in rural Oregon and have
similar levels of births to women served by the Oregon
Health Plan. The Institutional Review Board of the Uni-
versity of Washington approved the study and the
informed consent of the parents was obtained.
Examinations
The examinations were conducted by one of the dental
managed care organizations in cooperation with the Kla-
math County Department of Health as part of the
ongoing evaluation of the program. Visual examinations
were conducted using artificial light and a front plane
mirror by two examiners (Shirtcliff and Woll). World
Health Organization criteria [10] were used: only frank
cavitation was recorded as tooth decay. Dental exams
were performed in dental offices in Bend, (Deschutes
County) Madras (Jefferson County) and Prinville (Crook
County). The detection of caries was done using visual/
tactile examination, using a #23 explorer without signifi-
cant axial force. The interrater reliability of the exami-
ners was assessed on seven children seen by both
examiners: the intraclass correlation (ICC) for the num-
ber of teeth with decay was .95. Examiners were not
blind to which sample was being examined. The out-
come measures in the study were the number of chil-
dren with any decayed deciduous tooth and the number
of such teeth.
Descriptive information on the children and their mothers
The child’s age, gender and race, and whether this was
the mother’s first child were collected by interview or
from the WIC database. For the comparison group,
whether the mother received any dental care during her
pregnancy or immediately post partum was obtained
from the dental managed care organizations.
Analysis plan
The de-identified data were recorded in an Excel
spreadsheet by program personnel, edited, and then
imported into SPSS (version 16 for Mac). We tested the
hypothesis that children of mothers in the Klamath
County program would be less likely to have any tooth
decay and have fewer decayed or filled teeth than the
children of mothers in the comparison counties. Bino-
mial regression using a log link was used to calculate
the relative risk of being caries free, adjusted for child
age and Hispanic race. The binomial regression was
implemented using generalized estimating equations
with a robust variance estimator to estimate valid stan-
dard errors and perform statistical inference [11].
Results
The average ages of the children in the program evalua-
tion were 24 and 28 months for Klamath County and
the comparison group, respectively (t = 3.0, p < .003).
The Klamath children were 50% male while the compar-
ison county children were 55 percent male (p > .05).
Twenty-eight of 50 children (56%) in the comparison
group were Hispanic while a smaller proportion of the
children (15/92, 16%) examined from the Klamath
County were Hispanic (Fisher’s Exact Test, p = .001).
This was the first child for 47.3 percent (44/93) mothers
in the Klamath population and 47.2 percent (25/53) in
the comparison population.
All of the mothers of children examined in Klamath
had received dental care; about half of the women in
the comparison group received dental care during preg-
nancy or in the two-month window post partum cov-
ered by the Oregon Health Plan. The high rate of care
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ongoing efforts of the state health department and the
dental care organizations to promote dental care for
low-income pregnant women throughout the state.
Eighty-five percent (96/113) and 58.9 percent (33/56)
of the children were caries free in the Klamath and
comparison county samples, respectively (Fisher’sE x a c t
Test, p < .0004). The mean (SD) number of teeth with
any decay was .75 (2.5) in the Klamath population and
1.60 (2.5) in the comparison population (t = 2.08, p =
.04). Figure 1 gives the distribution. The relative risk for
being caries-free (Klamath County versus comparison
counties), adjusted for child age and Hispanic race, is
1.48 (95% Confidence Interval 1.13, 1.93).
Discussion
Previously we have shown that a counseling program
based in the WIC program of a county health depart-
ment increased the utilization of dental care during
pregnancy among low-income mothers in rural Oregon
[9]. This program included educational materials
intended to promote dental visits for the offspring in
0 5 10 15 20
0
20
40
60
80
Panel A (Klamath County)
Number of teeth with any decay
0 5 10 15 20
0
20
40
60
80
Panel B (Comparison Counties)
Number of teeth with any decay
F
r
e
q
u
e
n
c
y
Figure 1 Distribution of the number of teeth/child with any decay by group.
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Page 3 of 5the second year of life. The preliminary findings from
this outcomes assessment are consistent with previous
literature and suggest this intervention during pregnancy
likely had benefits for the child. In previous work we
have shown that low-income mothers who rate their
own oral health as better are more likely to take their
child to the dentist [12]. Other work has shown that the
majority of children will see the same dentist as their
mothers [3]. This will be especially true in rural areas
when there are almost no pediatric specialists.
The outcomes assessment was conducted by the pub-
lic health department as part of its ongoing responsibil-
ity to the community and was not a rigorous
experiment. Nonetheless it was based on sound princi-
ples that were derived from controlled trials and other
studies. Participants could not be assigned to conditions
randomly and the comparison population is not identi-
cal to the program county. Thus, statistical methods
were used to adjust for differences in the populations
that are a threat to the validity of the conclusions. The
number of children examined was relatively small and
examiners were not blinded to treatment condition. We
do not know anything about the treatments actually
provided by dentists. Thus, conclusions drawn from this
preliminary work should be conservative. A randomized
clinical trial involving four additional counties in Ore-
gon is now being conducted and should allow more
definitive conclusions to be drawn.
Addressing the growing rate of early childhood caries
in US children from low-income families is vexing and
seemingly impossible without changing the paradigm or
treatment model that underlies the approach. The pre-
dominant approach in the US, embodied in the Medi-
caid program, is to focus on the child alone. Benefits for
mothers are much more limited, and practically speak-
ing; dental care is inaccessible because of the unwilling-
ness of states to provide coverage and the low fees in
Medicaid adult programs. Workforce shortages further
exacerbate the problem.
In spite of the efforts described here there remain bar-
riers to dental care for pregnant women. A recent survey
of general practitioners in Oregon found that while atti-
tudes toward care of pregnant women were generally
positive, some dentists held incorrect beliefs about
aspects of care and others were afraid of being sued in
the event of poor pregnancy outcomes [13]. Collaborative
efforts are underway with the managed care plans and
the State of Oregon to distribute correct information to
dental offices and meetings are being held with obstetric
care providers to enhance inter-professional communica-
tion. Similar efforts will be needed to address the reluc-
tance of dentists to see very young children.
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